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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium of a write-once/read-many-times type 
which forms minute recording marks which deals with 
high-density recording ( s 100 Gbit/in 2 ) by proximity 
field light, and also to provide an optical recording 
method and an optical recording apparatus. 

SOLUTION: The surface of a transparent substrate 2 is 
provided with a recording layer 5 laminated and 
constituted with a metallic layer 3 consisting of, for 
example, Cr, and a metal oxide layer 4 consisting of, 
for example, silver oxide, and a transparent protective 
layer 6a consisting of, for example, SiN. The minute 
recording marks are formed and recording is performed 
by subjecting the silver oxide to thermolysis by 
irradiating such optical recording medium with light at 
output of 5mW using a pickup of, for example, a 
wavelength 405 nm and a numerical aperture NA 0.85 
from the substrate 3 side thereof and oxidizing Cr by 
generated oxygen. 
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Ltss^tictibL^t < . <o $ u & m \t m m t E. it L T $ it ? Z> t t t \z\ 
Km ft it tZ>zt£mm?Z>tzltoX'&t>o ft ft ft JS 14 . -SSWIi'f * >ib« 

IS] A< £ < St it Z ft iz < < , 4 & ft « li , ^ jj- > «M ft A< * £ i* fc © $ ft t> m ifi) A< 

[ 0 0 2 9 ] 

* 16 IB © ft JS IS <b ft <t L T 14 , ± IB © J: => \z Jjq g& Ic <fc y » ft f 6 it <b ft T* h l J , * * £ ft 
4» Tf § ^ lc St lb $ ti iz < ix * fc ft m , #1 a. 14 IS ft if #3* If b ft •& . IB 14 , ft H © * "C t ft 
. 6 ft \z i <* ft ft m -c fe y , ■< * > it ® l»l /Jx $ < AD & L T S g El ^b ft ic 14 ft y \z < ix 
o ^©fc©. !Bft!5©ftH8Hbft«4£L--CfiUxfcigft. IBftV-^^fi£^(cfclxTt 

[ 0 0 3 0 ] 

ft .« it tb ft t LTffllxbtx-SftftftBt LTI4, ffiWniC*jtfiBStlcJ;|,»P;ggA<jSS 

•c ft y , » « ^ ic n g gt ^b ft ic 14 ft y ic < ix t © t- fc *i 14 a m v * , <w * 14 . is 5s -f t, 

©T'l4fttx*<Cu, Mn, P t t* tf) 1 1 Hb «5 I ffl O 5 C i t t t ^ . C©«ft, ft« 
B3lcfflLx^*ftftai4^^^**tlcJti£:-r§t©'efcy^ft-DT < t> o 
± IB ft m St <b 114 . 5l6ttX/<7^0?ai:j:yBiJtt«Ct4<T*4. A ^. 14 . it ib 
i8SftmSttblfr^«ftlcl4. S^tlWlcT;Ucf>^xi:itm*r7.t©;ift**X$^A 
L. K * © 3£ ft ib * 1 0-7 0%fIjg©£#T-efg£X/x->;/2 L.TIg^lt^t7 5C ( tA<T- 

* I) . 

[ 0 0 3 1 ] 

- 15 . ftKlflCfflLxS^ftftHtLT 14.. ±IB©*5lCftR6tibft©J!lD^ICJ;y^ j p^ jS 

L-fcitStiSfc-fSftgT-fcy, it^b^tt^-Tix, Lx^>^^^^->^iiiS|©^#ftftllT? 

fc * . ft®sttbft©ftaic. mz.itwimmzm^tzm'S ( st tb ^ ) . n^jutiit 

It. Cu, Pb, Sn, Ni, Co, Fe, Mn, Cr, Zn, Ti.Mn, Alfe-5 

tx|4Mgft«t:^ftSl3lCfflLx| ) ci:A<-C§i.o ^lraC*lb©*ftftmiCfg5t$tti,t© 
■C 14 ft ix . 
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* fc . iSC u, M n . P t ft i* © ft ft iHb ft £ ft 1* ft ft ft IC 14 . ft m m It * *l ■? tl C u 
. M n , P t 4 y W * 1Mb <£. A © * £ ^ 4 ft ft B b S ft 1" ft & g *< IK i i IS M g 
. A I fc ft 1* 14 T i ft if A< ft I* b *l ft „ 

ltU6iD*54|tt. it 8 5 ft 7? & y ft ft 1 © » A 1= fc It ft J$ ft t X /< y * ;£ lc 4 

y8*i=sttt-rft^i4<p[ii-eftft. 

[ 0 0 3 3 ] 

* % m i~ fc h- ft & ■ s$ it £ * & ft ig © « it ft it ii . ft a Mit & * ti ? h a< * t ft ft m © 

tt±U:-fta«.tftSftftCfclz,fciK fltiIl:»gLt 
. ft ft A< 7C © ft S T* 14 ft < 4 ft ft ft i: ft it ft £ ft y , 3fc ft ft ft ft A< * # < £ lb L T IB ft 

* © to , ft ■ ft (- J: ft t* - A X tK h©;gg±^SI®£$i)$Pl-ft 
- t lc 4 iK 3tetBftftft©ftatt#0*¥fttt*ftfl;Sftft;: £ *< n] & & ft 0 
ft * 14 . mt ft ft fc L r ft fl; ft * ft n fc ft ft . *««!:: .fcftiioft-cftftfcaicfcfcL. ft 
C 1t ft * i: - * © 4 ft ft ft ( ft x 14 , T i . c r . M g & ft I4 A I ft if ) # JR IB L T * 
#i b ft JS © ft 1b ft ( ft tL 14 , & it J- $ > , W. it 0 □ - A , H lb 7 >f * -> -5 A 3b ft I* 14 K -lb 
7 ;U 5 - ^ A ft if ) |r £ lb L , IBIi7->;<!:LTM£;h.fto C©ff$j&£;ttf;:IBItV->7 
ft © % ¥ ft tt *K IBit^-^Jia©*IBItfti:tt$&LT:*£<£<bTrfto II:. c © 4 5 

i- ib ft a? *i fc e s 7 - * i4 , * ft ft « © si it ft £ * ft ft is © ft ® r * ft y , m ib ft ft ft m 
14 & <b * *i \z < < h a mt * i= s <b -r * c t a ^ ft y it l t «> , ib is - 14 se s l , 

* ft © ft # ft ft S » ft * IB IS ft ft © ft S # rT & i: ft ft . 
[ 0 0 3 4 ] 

& lc , * St ft © EH ii ft £ ft ft 5 s -f X <7 © & ft 2 14 , £ ft 2 ft 4 y IB It , S ft £ *t 

ft a a ft 1= 14 is » * ic » l t 2 w -e ft it *i tf ft & -r . ft ib & ti b e a & an b ib it . s ft ^ 

ft ft 5 « ft 1^ 14 « r L t 2 BjJ t? ft >& m 14 ft „ 

* ft *4 ^ L T 14 . ft x. 14 7 ^ U ;u ft £ , /H y * - X *■ - h ft 81 ft if © ^ y X ^ . ^ 
14 =7 X . fe ft LN 14 ft m ft if £ ffl ft C t T # ft „ * ft 2 © a 3 1= 14 h 3 "J + > ^ ffl 

©3^>t"-y h ft if *>< » jS $ ^. r i> r * <fc i* „ 

[ 0 0 3 5 ] 

* % -ft © IB It ix T 14 . 1 1: 1$ C t S 1 1 $ k If t t <t . 

« ft ft 14 . ft 14 au IB H 1 ~ m 3 lc L tz ft fi£ © 4- a K « ft 16 aay/XltgIl6 b 
©45lclSltftCtA<T'tft„ ctib©SIi6aSU;/Xli§il6bli, 5fe©2il£ 
ft f ft 1 ft f& © ft ft l~ 14 » ^ SI IZ 14 & ft "C fe ft C i: A< & ft T* fc ft . 
[ 0 0 3 6 ] 

*fc^ f iif tKDSiitt^ HllIE©4:3lcIBIt)i5, t <■) t> \i <k W, M Z $: * % * 0) WW* fi> 
bliiL. *Sl + ©Kmic4ftK<b£fflfi|Lfry. fcftLx|4ftftS1bftft©^f^»^lrd; 

yigftLfcii^£^©)fieiic@toTfc< fctoic^i+b^xftii*^ %m%\z & y * ft l fcisft 

* ttft * ft fc y. » fe ft ih4 ft ft m ** *4 b © u § $ ks it -r ft s m ft if © to ic is it ^ ti ft 

o 

^SgBj^ftiBii&ttKfgitbftft&ilJiea, SllebiifflUb^i^tt^iLTii. ft 

* 14 Z n S t S i O 2 © S ft ft <b ft S i N fo ft IM4 S i C ft if f)< m If b ft . 
[ 0 0 3 7 ] 

* 5£ ft © jfe IB It £ ;£ 14 , ftftO>J:ai=ftft±l=ftftftJbftl|j:ttftfttt <b.ft £ ft Jft 
t44IJ: l J t^ftftftl.!: £ ft ft ft j£ L IB It ft £ ft "f ft % IB ft ft i* I- , 8B«3feX7K-v 

h-©/jN$iN3t£^St (*ft©SiN3fe) it, ^'hftlt^-^^^fiK-rfttro-efcfto -Tft 

^) *, . C © ft /Jn IB it V - ^7 £ ^ "f ft \z L T , ft ft 3fc X # 3/ h © S ft » ^ ir It ft 4> 

ft ft ft ft ft ( ft ft * x # v hcp&ftxaftft) £friBftjiftftftft©»ftsft«±i:ftft 

*3I=, »3t«ftft*ai//XI*HftftB*«»LT, IBItT-^©^^^ln&CfclBlt 
£ 3 . 
[ 0 0 3 8 ] 

ft IB 0 1 - I 3 I: $ L fc i fiE-ft © jt IB it ft * £ ft 1* fc ft ft © IB It If ^ © IB It * $ £ , ft 3C 
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* *i f ti © m it si i= * l j: ? \z m m % © t* - a x ?k *j hto#2. t & *> gs * * *° 

?h+*»7©ffi»-7-*#jSSRfll*8©*. tlHtii4At»|tS;S8 (^ig 
SE ) tft4J:5l:«»**ft. * © *2i 31 . tlilbii 4 »Bi7 - ^ ii^igSiia 8 f 
»*£Jtfc£H#»L. iiLtSStf, •t©»SLfc»#lc«&-rS£jRll3©Ea-7 
-^»*««9©*ft*K$mbL-CSrfcl=*RIHbtt*»Jt-r«. :©$4"4IHbft 
1= % lb L fc Sfl # It % ¥ ft 14 # * # < IS lb L . E IS ^ - -5 A< « fit $ tl -5 o 
[ 0 0 3 9 ] 

± E © Jb 5 I- fi§ W ft x *° v V 4> * SP 7 ic fc it $> E fi v - -5 ff2 j$ S £ fg 8 8 © * # H SI ft & 
IS 4 £ # « S It Ja±lz^jS*1i-TttW-r*fc © , M£*i3Etiv-^©*£;* S*/M: 
B»t4 3i:««i?fti:4oTK8tEtt4<i)JJ*i4. 

- © fig w * x tk v j-4 , ft«7icfci+ft»«afl[6i±i:-r«M»i*. ft rb « tu * ft tf / X 14 

Ilt^r^iSJtSCtlUotff^ti?!. t§t)%. ft©ffi;b£*t<1-$i:fiSHftx 
ifsv h + *»7lCfclt«EttV-^»JiRia«1Ji«8©aJt±*«ffltt*# < £ 6 © T- * # 
7 - -7 *>< E ft £ *i . -75SK!ltll#RS1£SI< t« tE*7-^»*IS1B*8©llt±ff« 
H *< /Jx $ < £ © v 'J* $ I* E fi v - ? A< j£ -e £ £ . 
[ 0 0 4 0 ] 

m z. tf . £«S!ftfcIi4£BMbt|£Lf::iI£, fig It 3t X ;K •> h + * SP 7 1= fc 1+ £ £ A Sift 

ai40)tBri7-7ffssfiS8ji 6o 5 ca± d 6o~3 o otssi i^ss-r-s. 

0 # if a g w ± i= a l fc st <b is i* §g t m m \z » m l £t ( #j *. 

tf. C r ) ©e87-^»*ait9|:teUtC r tfiJEL, » fc * JB K ft Ul ( C r 2 O 

3 ) i-^ftLTEii^-^^^ja-r^o 

[ 0 0 4 1 ] 

& t . * % w <d jliz m % w iz -o x m & & % \z t& w t & „ si7©ffiiB&mjaiii^^^"j;9ic 
*^03©3tE»^ai « # « a sp 1 2. Scif'^7 9 7*9i 3. -y--^$i]^gpi 4 

fttf-r-fX^lBliSBI 5HtSf ^5 h'7-f7ISl 6i:§E#SP£$ilip-f-5=i>hCi 
-7-IS1 7 fc * * * . *4i&*ai=«fcy*E««{t18lw3t!H»LT. fit % G ft JK 1* 

1 8 <D±m& it vtm z & m t mm t \z km l . ± js l fc si st k .t y £ ■ ji £ snb l x e ft 
tir, ft e ft « f* 1 8ic^fig$^^EiSv--?©^#$izjsi:T. *e^7v?»i 

3^P>fiB|t$^l^fig**3feX7H>v h © ;£ if # ft I:: 1+ 6 tf - £ ;S £ II US ( fig *f ft X ?K «v h * 

ft a x a is * ) **niift«iji©»«asja±iitc*j:3^. hn-7-fgi 7 j 
Hfu7 k ? -< ? ¥ is 1 6ic<fcyptfig^a^fti;/xiifig^B#p B T^tij$pLrEfS-r-5!ts 

SI £ fl a. T l> 6 . 
[ 0 0 4 2 ] 

lE*E8iii»^ho-7-fSi 7 tf . ftift© MSP J ? « f t L T J3 y . 
ffl # ffl S » 1 2, -9- - * « » » 1 4 s ft tf <y * T • 9 ? 1 3. ^ x §E » SB 1 5 if © » 
ffll£fT?<fcdl::$j££;h.TO&, 

ft e ft it t* i 8 i l t , mxifmum 1 ~ 3 \Z7* Ltzmi$.<D9tmm%ti.tfm^ $>ti % % e 

S «S fl: 1 8liplS!!-efc^ 0 ffi^fflagiJl 2 l:fei*t*E»llft 1 BtEItifcftfflf t 
$ » fifc L , * © If # ic (6 X T 5t tf v 1 T v -J SB 1 3 b % A< RB It $ *i ^ . * . % £ m to 

[ 0 0 4 3 ] 

@7-ei*jtEiS«tt:i 8A^t>©ftit7fe£^aiLTll^£^T5 c ^:7^^0'J$jFLfcA<. s^3t 

5^liiLtI4^ff?J;5iagittJ:^ 0 3t e -y ^ 7 ;v ^ SU 1 3lcffl^b^-53fe3St L 
r li , M ® at E IS A< of ei fc t © r- tl IS f# IZ IS Jg li )& in a< . « * tf , SIHT 4 0 5 n 
6 0 nmO)U-f-^-ft- K fe £ £ fflU ■& C <k A< T* £ £ . C©J: 5^S;S^©?t 
t 83 □ ¥ ( N A ) ©*tft3te-y^7->^St-r-5CtlcJ:iJ % fiB ^ © X tH >y h £ /Jv $ 
<tKH^^ ?8'hEI|-7-^©^JS*<pI^t^i)o 

[ 0 0 4 4 ] 
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wt. *it«ii=j:y*»w*Bi=Bai=ttwr*. tz a l . * & i* a ^ ?> n m m \~ m % 

£ 4x -5 =t 0) X \t ft I* . 
Sltfl 1 

15 IE El 1 iz 7jk t m Jft A^ b ft £ it IB IS « f* $ ft IS L f_ . * « 2 <!: L T h 7 * > ? M tip A< T* 

* £ J: ? lc )& Jfc £ ft fc # >J * - * - mof^>«iSSJH>fc. C(DSffi2±lc. 
tllsnTVy^y^A (Mg) . & M & it ® M 4 t L X & it V > IS ^ , §lf6 a 
tLTZnStS i 02©t*£IHb It fc. 

:^lb§filil©f ^ lif llf iil3lOMgl$1 5 n m . £ JS & fb 4fc) If 4 0) & fb 
V>#>Ji£l5nm, fiai6a(DZnSi:S i O 2 S^Sfti? 2 0 n m|:Igi L T 

js m l fc o 

[ 0 0 4 5 ] 

"f ft *> *> . E*l5tt7y*«>-)i (Mg) tHt7>^)>t(Dai}SS-C*5. C © «fc 

5ftiatt4:ti:J:y. & fb "7 > *> > li . 5 0 0 °c a g x A L T Eft St t v > a > ( 
Mn) lc ^ fb L . t^LtcBttM n J: y tf/if If fe^igfiDM g ti'SIt ( ig fb 

) Ltsft^y + '/^i c m g o ) zmmt & * & $ $ +1 tz m g o i* . gisawpfcy . 

[ 0 0 4 6 ] 

±tE©«fc : 5lcft«Lfcftt2SJIf*£. & & © * © & J* A^ ft -S ft IB IS M lc £ « L . 

« 3 3 . 5m/st@li^t. 3t t£ 2 fBfl ^ ft £ fig St L T IB IS £ ft o f:: ft , ft ft 0) jft 

*l* 66 0nm-Cfcy, 113 □ ^ (NA) 14 0 . 6 5 (D f 7f 7 ffll^T 1 O mW0 I 

*t m -h t- sh ti * ft o fc : 

[ 0 0 4 7 ] 

IB » 1 5 ^ 0) |g IS 14 . m IB 4 !C 5? L fc J: 5 lc ft t* — A X *° y h 0) 4"t> ft ifi , ? ft % fig 
t*jtX/K-vh4 1 *S|57lcfcl+Sia^7-^^)5g;Sg^lgE8(0^#B^1b^m4(7)K1b^> 
*'^ltf»Rt48« (»I3S) ^ ft -5 J: 5 ic ft] to L „ 

* © *s a , Mitv ^ is >m&mm ifi*# v h <p & w 7 x-mrn t ^ ^ is is iz km l . *s *t -f 

5tIl3ff>ES7-^|gigg9(DMg ^SitLTMgOf i)J Lf:„ :©M g Ot^ 
lb L tz U 'A 14 2 m t ft U IB II "7 - ? A< ff* JS £ ft tz . 

■ TSfcttaSlCfcyaSfLfcfSS* !Bg7-i?fl)jtS$li1 00 nmgS-efctJ, jfi& 
ft lc <fc & iB g ]g IS g (100Gb i t/ i n 2«±) lcft[c;-e£-&fttBIS!«f*<!:L.Tf$ 
Jfl-CtSZ^StlgSftfc. 
[ 0 0 4 8 ] 

fife 0y 2 

ffir S B 1 I- * t flt J* A> b ft 6 ft IB IS j« f* £ ^ §? L fc , * ft 2 t Lt h- 5 -v * > fcl » A< X 
£ Z & O IZ 2 titztf >) * -7$ * - Kg©^ I* fc„ C © « ffi 2 ± Ic , 

tii3Htf5> (T i) , 3tm®it®im4tLXMibm. S816 a HtS i N 

* * J* KM* fc . 

±IB i &$J&li©II$l4-?-ft-£ft. *II30T i |$1 5 n m , ^aK-lb^g4CD^fblS 
H$1 5nm, gg|6 alDS i N J 2 0 n mCgSf Lt^I L f: „ 
[ 0 0 4 9 ] 

"f ft *> . IB ft » 5 14 * ^ > ( T i ) £!HtfRJ:<DfltJlflt/ft-l*fc'&. : ffl <t 5 fti* i t 
4 u t C i ij , &itm\ts 160°C)U± (1 60-300 "CSS) X'ftmLT&mk®. ( 
Ag) IC^fbL, tfilcLtiii A g J:n*ft^It'fc4l5tSI(DT i ttffx.lt (&it 
) LTKfb^^> (T i0 2 ) %r*f$.+ Z>. te&Z tltzT i 0 2 I4. MC^KTft 
¥ » 14 A< * # < ft ft "f § o 
[ 0 0 5 0 ] 

± SB 0) <fc 3 ic ft 8 L fc ft IB IS m W Z . ^ jiE © ^ © )S A 1 * t> ft -& ft IB IS H S Ic }* t£ L . 
fl 2 3. 5m/sT?|5J|K$#, IS 2 «i» & * S B» L T B* $ ff o fc . ft . XlOS 
SU 6 6 0 nmtfclj, Bfl □ $ (NA) li 0 . 6 5 0 f 7 ^ ? ff! U t 1 0 m W© S 
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[ 0 0 5 1 ] 

IB ft IS 5 CO E ft li , ffi E El 4 \Z 7ji L fc <fc 3 \Z . IS 3} it X *° h * * SP 7 ( 5t (7) X *° •> h 

© + iwfcM+4Eav-^»jasa«iSE8ffl**M»fc«Bii4oii<b«jiA<«-«-r 

6 ;S g ( » « S S ) fc ft 6 «fc ? lc $| ft L fc . ^ CO £ H . IS ft IS IS A< fig M 5fe X tK h- 4> & SP 
7-p»*tfflil*t^»»L. tB*t*4*BJi30>SSv-'JHBJSfI*9<DT i £ K ft L 
T T i O 2 * » * L fc . CfflT i O 2 I- ft! ft L fc 8P ft \Z E It 7 - * *< fl* A £ *t fc „ 
m^HakttRSlCfcySSLfcfS*. E87-5»*^tt1 OOnmlttfcl). ifi & 
tt$l::J:&3&£Eft (100Gb i t / i n 2 81 ± ) l::**I&-C?#S*E&«l*fcLT« 
ffl T< ft £ C fc *< 5t 12 * ti fc „ 
[ 0 0 5 2 ] 

H j£« 3 

WEB2lcjj?*«j*fr&ft43tEit»tt:*ft»Lfc. «2Ht h ^ ? * > ? *J ft *< T* 
£Scfc5l=J£»$£*if=;K'JA-tf* - H©f ^5tti«fffli>fc, ;: © » tt 2 ± 1= , 

*MifcftttJl4tLrBlfl:IB, tli3i Lt^D-A (Cr) , SII6 a t L T S i 
N * 11 & S It fc . 

±E#aiAII<D)»*l*-l-*l€4l. &Jlgftt>f84C0&ftffilS£l 5 n m , $1|3®C r 
IS £ 1 Onm, ft 9 If 6 a CO S i N$2 9 n m I: L t fiEi L fc . 

[ 0 0 5 3 ] 

1" ft *) % , E»H5li$n-A (Cr) tSS{b^t©«B*HAT*fc-S„ :©J:5fti«t 

t s : i i: j: y , nib a i± . 1 6 o°cw± (1 6o~3oo °c us) x> ft m l t: mm t m 

(Ag) lc ^ ft L . iALfeRX^: A g J:Vt*$t|tftiittlOC ritffi* ( ■ 
ft ) L T I It 9 □— A (Cr 2 0 3 ) t»At«. »U4<lfcCr 2O3IJ;, &EC r l: 

[ 0 0 5 4 ] 

± E CO J: 3l=ffcSLfc3tElttti**, &&©*S£BJi©mA^bft*3teEfti!£Sl::|g«L. 
iJ3. 5m/st@feH, Slg6affi^b3tfiltLTSiSffofc. ft fc , % 9 
© & ft I* 4 O 5 n m T* fc l J . H □ ^ ( N A ) tt 0 . 8 5 © t° y £ 7 V ? £ ffl I* T 5 m W © 
fig # tt * -CCII £ o fc . 
[ 0 0 5 5 ] 

E It S 5 ^ © G ft 14 . S5 IB ® 5 lc * L fc <fc 5 ic . IB M % X # 7 h * & SP 7 ( ft CO X # ? h 
© + * 1* ifi > K 1+ £ £ ft V - ? 1& J$ ;£ ft ^ & 8 CO H # IS & ft ft] € 4 CO H ft IB JS *< ft fit -f 
SSg ( ft fit 2 fit ) fc ft £ J: 5 lc ft L fc 0 ^ © $S H . 8Mb 18 IS A< 88 ft 5fe X * h ^ * 
7T*B3Sfcafi|JRfc|CftfiIL» ffixtt 3 COIEftV — £ ft£ fifc fS & 9 COC r £ g§ ft L 

TC r 203t»*Lfc, Z © C r 2 03lC^ftUfcSS»IC|BftV-^A<JgA$^f=o 

icfcytggLfcis*. ea-7-*«>*#*i*6o'nmg£^&y. & s * 

*lC«fc4K«£B» (100Gb i t/i n 2 a ± ) fcaifetSjfeBSiittfcL-CftJB 
■C * 6 w fc A< «t IS $ ft „ 

[ 0 0 5 6 ] 
£K0i 4 

ffiEH3l::***«frS>ft53feE»«(t:*ft»Lfc. * « 2 fc L T 7M W X- 

£ 6 J: 5 |C A ff* £ ft fc *° 'J * - * - h§?©x-fX^#»:|6£ffl^fco C © ft *fi 2 ± |C, 
Sll6biLrS i C, SIS1tftl4 t LtHbl. tll3iLt^O-A (C r 
) . Sll6aHTZnS • S i O 2 tt$»tt» S I*R It t . 

±B&tiJ5£IS©JS£li*ft ; eft. SI16 alDS i C £ 2 O n m . #Ig<til4©8t 
£8 ! £ 1 5 n m . ^11 3 (OC r 1 Onm. Slf 6 a © S i N^2 O nml:|I L 

X fS. Wi L fc o 
[ 0 0 5 7 ] 

ft =b *> , EftlS5ii^a-A (Cr) fcBft«fc©«JB«*-efc*. cco<t5ft^Afc 

f 4 fc i= «fc y . k ft a i* . 1 6otai d 6o~3ootii) t^fliLtsits 
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it) L T lit 5 n— A (Cr 2 0 3 ) Zm&t Z> o it^tifcc r 2 0 3 li. tic rl: 
8*T3fc¥ftftj&<*£<ftl"b-f5. 
[ 0 0 5 8 ] 

± E CO J; dfcttELfrjftEEEt**. ftj*<D*ftiB©«JSfr&fc4jfeESft-Bl::««L.. 
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